Boolean valued analysis (i.e., analysis based on Boolean valued set theory) enables us to introduce a natural framework for decompositions of states over C*-algebras with identity. The development apparently runs parallel with the traditional approach originating in von Neumann's reduction theory, but our logical approach succeeds in getting rid of separability restrictions that have haunted the traditional approach. § 1. Introduction For all its simple and intuitive nature, direct integral theory invented by von Neumann, one of the most revered mathematical figures of this century, is cumbersome in semblance and has been obsessed with separability restrictions inherited from measure-theoretic techniques it exploits. There has long been a strong tendency to make this theory trimmer and more widely applicable by using Boolean algebras and the like (notable Segal [7] and Tomita [10, 11] as pioneering work in this vein), but it is very recently that we realized the significance of Boolean valued set theory, which has been applied successfully to independence problems of axiomatic set theory, but on which this tendency is finally to be based. Indeed Ozawa [6] and Takeuti [8, 9] have applied this new technique, called Boolean valued analysis, to some rudiments of Hilbert space theory and the theory of von Neumann algebras.
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The main purpose of this paper is to approach to the rudiments of decomposition theory of states over C*-algebras with identity by rolling our Boolean valued juggernaut. Our approach, like its predecessor, is based on two principal facts, say, the one-to-one correspondence between states and cyclic representations on the one hand and that between orthogonal measures and their commutative von Neumann algebras on the other. These results as well as the fundamentals of Boolean valued analysis are reviewed in Section 2. The main results are presented in Section 3, followed by their ergodic counterparts in Section 4. § 2. Preliminaries
States
Let 91 be a C*-algebra with identity 1. A linear functional a) over 91 is called positive if for any y4e9L A positive linear functional co over A with <y(1)=l is called a state. We denote by E% the set of all states over 91, which is convex and weakly* compact. Given two positive linear functionals o) lt a) 2 A state CD is called a factor state if 7^(91)" is a factor.
Orthogonal Measures
Two positive linear functionals a) 1} a) 2 
Boolean Valued Analysis
Let <B be a complete Boolean algebra. We define V^ by transfinite induction on ordinal a as follows :
(i) ( Let CD be a state over a C*-algebra SI with identity 1. Let 2, be a commutative von Neumann subalgebra of n^W with a complete Boolean algebra â s its projection lattice and let p be the orthogonal probability measure on Eat corresponding to .2 under Theorem 2.2.2. Then, for each A^W the function defined on the Borel field of E%
is easily seen to be absolutely continuous with respect to ^. Therefore, by making an appeal to the Radon-Nikodym theorem, there should be a unique /*-integrable complex valued function / on E% modulo /j. such that We denote this / by co(A). By Theorem 2.3.3 w can be regarded as a function from $ to C (5) in F (j3) . Since
aj is a bounded linear functional on $, which is to be extended uniquely to a bounded linear functional w on the completion $ of 21 in F (j3) . Then we have Then the following G-invariant counterpart of Theorem 2.1.1 obtaines for any The discussion of the previous section holds mutatis mutandis with due regard to G-invariance. In particular, we have the following counterparts of Theorems 3.3 and 3.4 for any G-in variant state o) and any commutative von Neumann subalgebra 2> of (7r w (SI)WL/" aJ (G)) / with a complete Boolean algebra $ as its projection lattice. 
